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REPORT OF CARBONADO MINS EXPLOSION, CARBONADO KIRE,
APRIL 12, 1930

PACIFIC COAST COAL COMPANY, PIERCE COUNTY, WASHIRGTON.

By

S. K. Ashl end John G. Sehoniagz

1 Mining Engineér, UsS.Burean of MHines, Barkeley, Califorais. |
Senior FPoreman Himer, U. S. Bureaw of ¥imes, Seattle, Washington.

INTRODUGPIOR

An explosion occurred in the Second Level Douty Ho. B bed work-
ings of the Carbonado Hine of the Pacific Coast Coal Company, Carbonado,
Vashing$on, on April 12, 1930, at about 5:30 P. M., whereby 17 men were
killed, who:: were all of the men employsd in the section of the mine
where the disaster occurred at the time of the explozionm, |

It i3 the writers' opinion that the explosion was caused by &
windy shot resultisg frem improper blésting of two or thres shots, prob-
ably two, at %he face of ¥o. § temporary chute in the Second Level South
of Douby Ho. 8 seam. The bed “zensrates’methane, which, if not present
immediadely Defore blasiing, was probably present after the first shot.
In addition, thore was en unknown amowtt of dry fime coal dust present,
wvhieh Is very explosiva: Joal dust was not trested in any manmnsr in

the affasctsd disirich.



¥re. Schoning was notified of the disaster a% 7:15 P. K., and
arrived at the scene of the explosion at 8:35 P, H.

The following is an agcount of Hr. Schoning's activities and
evenis up until the arrival of Mr. 4Ashk on April I5, 1930.

About 7 P. M. on April 12th ¥r. Schoning was notified of the
explosion. He immediately left Seattle by way of mine rescue truck,
taking with him complede equipment, and arrived at Carbonado at 8:35 P.H.
On arriving he got in touch with Mr. W. A. Wilson, Hinager of Mines for
the Company, and was informed that 17 men had checked In for wark on the
afternoon shift in the district affected by the explosion. Several bodies
had been located and were being brought to the surface, and an apparatus
orew of five men, using Gibds: apparstus, was exploring the pitch workings
to locate any live men or bodies, and to ascertain if any Tires had besn
gtarted by the explosion. A reserve mine rescue crew of 5 men, similarly
éﬁnipped, was on hand. I% was stated that the mine rescus crews worked
about 3 hours using the apparatus.

A man stationed at s telophone at the First Ald station at the
bottom of the elestric slops kept the office i1uformed sz %o the progress
being made in the recovery work.

About 9 P.M., April 12th, Messrs. Wilson and Schoning went %0
the mine mouth aad arranged for the bodies to be bdrought to the machine
ghop for identification, The recovery work wa® completed and all bodlss
removed %o Buckley by 1 A.¥. on April 13th. It was stated that about ome

hour slapsed bebween the time of the explosion, and antil the first bodies



were rscovered by & fresh ailr crew consisting of 4 men led by ¥a. ¥atays,
fireboss. ZRecovery was quite rapid as the ventilation was not badly dis-
arranged.

Avous 9 A.M. April 13%h a party consisting of Msssre. W.A.Wilson,
Manager of Mines; Paul Gallagher, Mine Foreman; Stanley Smith, Assistant
Foreman; B. F. Snook, Fire Boss; William Williams and Martin Hamlin, es-
ployee representatives of the Hine Safety Committee; Willilaz R. Resse,
State ¥ine Inspector; George T. Wake, Deputy Mine Inspector; and Mr. Schoning,
U, 5. Burean of Hines, went underground to0 ascertain, if possible, the
cause of and place where the explosion originated.

After making o thorough exploration and examination of the
Second Level Douty No. 8 workimgs, the part:yf ;etméd to the surface. A
conference was held at which ¥r. Reese gquestioned those of the investi-
gating party who might be able to furnish information as %o the general
Rining practice and firing of shots. Each member of the investigating
party was asked for his opinion as o the cause and place of origin of
the explosicn. All of them were of the opiniom that the sxzplosion
originsted in Ho. 5 chube South.

On April 15%h a party consisting of NMessrs. James nixon,Chief
Mizne Iaspector of British Columbla; Thomas Hnrphy,'Superintenﬁent Horth-
watteorn Improvement Compeny; Jos. Les, ﬁanager, Filkezon Cosl & Qoke Com-
pany; Willism Hann, Manager, Washington Union Coal Company; James Pascoe,

2

Superintendent,Bellingham foel ¥ines Goapany; James Bagley, President,

3.



Bucoda Coal Companys David C. Bot*;ing, Assoelated Industries; ¥. 4.
Wilson, Manager of Mines, Pasific fJoast Coal Company; Paul Ga.lle.gher;
Hing Foremen, Carbonade Hines; Stanley Smith, Assistent Hine Foreman,
Carbonado Hins; William Williasms and Martin Hamlin, employee represent-
atives, Safely Committee of the Carbomado Mine; and Mr. Schoming, U. S.
Bursau of Mines, made an inspection trip throvgh the area affacted by
the explogion.

Upon returning to the surface a conferente was held, at which
each member of the party gave hiz opinlos as to the cause and place vhere
the explosion originmated. All eoncurred in the previous descision that
_the explosion originated in Wo. § chuie Socond Level Soutah, Douty No. B
hed; and that the probable cause was & windy shot which resultied vhen as
excegalive amount of permissible explosive was blasied olecirically in
the holes that were drililed in the faze of the chute.

Oz arriving at Seabttle, Washimgion, oz the morning of April
16%h, 1930, ¥r. Ash got inm touch with Mr. W. D, Moore, ?ice«?:eside&‘%,
and ¥r. ¥m. ¥ilson, Manager of ¥ines, of the Pacific (oast Cosl Sompany,
and arrangements were made vhereby tfné writers went %o Carbonsdo and
ﬁree@aded 39 further Investizabe %he cause and nature of the disaster.

e mderground Inspectisn by She wrilers was made om April
17%¢h in eompany with Mr. Paul Gallagher, Hine Forsman; . Stanley Salih,
Agsistant Toreacn:; and Hssars. Hortis FHomlin and Willlasw Wililsms,

miners® revressutatlves of the iins Safety Comuiiles.



The following redport is based on comditions cbserved at the |
time of this visit, together with Mr. Schoaing's previous experiences,
and personal conversetion with mansgement and operating officials of

the Pacific Coast Coal Company.

1L0CATION
The Carbonado mine is situated at Carbonade, Pierce Gounty,
¥ashington, on the Falrfax dranch of the Horthern Pacific Railwsy,
abont 60 miles southeast of Seabile. The empany officlzslly ares.

Hy. E. C. Ward, President, L:C.Smith Bldg., Seattle,¥Wash.

¥r. B. D. Hoore, Vice-Presidemnt, * o= "
- Mr. W. A, Wilson, Mansger of Hines," s «
Y, BE. W. Smith,Chief Mining Bngineer, " o ®

Hr. Robert Zimpson, Supsrintendent, Cerbosade, Wash.

Hr, Paul Sa)llagher, Hine Poraman, M "

The orizinal copy of this report should be sent Yo Mr. ¥. D.
Haore, Yice-President, L. C. Smith Bldg., Seattle, ¥Washington.

The mine i3 owned and opsrated bjy‘the Pacifiec Coast Coal lom-
pany, L. ©. Smith Bldg., Seatile, Wash.

EfPLOYERES AND PRODUCTICN

During the ysar 1929 %ho avarage number of employess al the
CGarbonado mims was as follows:

Underground - 223 employees; 478,144 man-hours worked

Surface - &5 " 139,376 " "

Total - 288 v 617,520 * "



A working day of 8 hours is in effeet at this mine and coal
is heuled on %wo shifts, although portions of the underground workings
are at times worked thres shifis.

A1l gangways, counterz and temporary chutes work three shifés
with the exception of ¥o. 4 gangway. The ¥West No. 8 stwups are worked
on three shifts,

In the Douty Ho. & Bed workings, the chutes were working two
shifts sbove the counter, but all other places were working three shifts.
This {s the distriot where the disaster oocurred. |

The times of starting and guitiing of the shifts are as fol-
lows: Morning shif%, 7 A.¥. %0 3:20 P.K.; afternoon shift, 4 P.H. ¢
12 P.M.;night shifs, 12 P. M. %0 7 A. M.

The production during 1929 was 192,903 short toms; the aver-
age days worked was 28%; the average daily production was 672 short
ktona. | |

At the time of the disaster the average daily production was
641 short tons. The average total mber of employees during March,

1930, was distributed as follows:

Day Shift Af%erncon Shift Graveyard Shif$
(7Ao Iu - 5230 PGMQ’ ‘4 PIM. - 12 P gﬁ’ (12 ? mo - 7 AOE'
following calendar day)

Undergrownd — — - - - ~ = = — = = — —?Kgism
Surface — - = w = = « = - - .= - - - 81
Total -~ - = = = = - e = . - - - - 218

6.



On April 12, 1930, the day of the disaster, the employses

were distributed as follows:

{#hen exploziom ooourred)

Day shift Aftarnoon Shif{ Eight shifs
{7 £,¥.-3:20 PM.} (4 PoKe b0 12 PuX,) (12 P.M.-T A.K.)
{April 13th}
Underground 88 5S Bodies removed
by 1 A%, on
Surfaee 35 B April 13%h
Total 123 - 88
‘Wgst 8 ! 20 14(Bacaped) Ko
¥ ) . ‘ producticn.
Ro. 4 Bed | 2 2( v}
}oan
Q{Qrgm Bed ;WQTQMQ o7 14‘ " )
Douty He,e; 25 17 (killed)
Others } 16 6{escapsd) ?

OPENIECS

It i3 stated that ths_tw&~m§in return alrways constitute the
only other ¢scapeways tc¢ the surfacoe in addition Yo the main haulage-way
and intake sirway. Some air intakes through a caved section in the 3 B

rock tunnel ares.

The mine is opened by = water level crossout tuanel and a
slope dipping 30 degrees, sunk on the Bruiser (No. 5) sesm from the water
level. Thae slope entrance hag an approximaste vertical cover of 400 feet,

the elovation at the top of the slops being 790 feet above sea level,

while the slape bottom in 429f30t slevation. The slope i3 single track

7.



and 700 feet long. The top of the slope is located about one-hal?

~ mile underground from the portal of the mine and is reached by the
sbove-mentioned erosscut rock tunnel 2000 feet in lemgth and spprox-
-itate].y 640 feot of water level gaugway used for a t@ laniing in
the Bruiser sean.

The men walk in and out of the mine veiween shifts aleng |
the main haulage way shere $rolley 1oaeaatmva§ ere used.from the top
of the main slope to the mine entrance. The electricity is cut off
the 500 volt 4. ¢. aystem for a‘ﬁm. ons-half hour between each shift
%o removs any contaet hasapds.

The seans are on heavy d4ips, and everything between the im.
mafiate roof and floor iz removed irn mining operstions, vhich necessi-
%ates the removal of refuse by hami picking and washing.at the clean-
ing plant. The washery reject averages from 30 tc 40 per cent of the
rine.run product.

COAL BEDS

The Carbonado field contains 12 known workable beds that
have been worked at some time or otﬁer during the operation of the
Garbonado mires. Very steep dips are camen', the average being 60°.

At the time 4f the explozion but three of these beds were
being worked st Carbonado, vis: Morgan, ¥o. 4, and Ho. 8 beds.

Complete desoriptions anl composite seam sample analyses

of tie se are given in the ¥ine Inspection report made by EZ. E. Denny

and S, He Ash in april, 1929.

8.



The Horgen seam 1s a large variable seam, which varies frem
17 to 18 feet in thickness between wslls.

The Foe. 4 seam is & comparatively thick seam, varying from
8 to 9 feot ir thickness between walls.

The Ho. 8 seam is worked in two districts of the mine situn-
ated at a considerable distance from sach other. These districts are
known as West £ and Douty ¥e. B.

Ingsmach as it was in the working of this seam thsi the
disaster occurred, its general characteristics are given,

The No. 8 soan is from 8 %o 9 fee§ in thickneaé. The coal
contains numerous bands of bony and shmle, which disintegrate in hani-
ling and are removed at the cleaning plan%. The coal is fairly elean,
is one of the best coking secams worked in the field, and, owing fto ite
ecomparatively good walls, requires less timbering than in mosy ﬁstances.
In general, and when the dip is steep, the ismmediate roof in the chutes
and croascuts is thé top' cosl. In most instances aboul 5 feel pf the
bottom section of the seam is removed in the chutes. This coal mskes
& good roof at the time of driving but must be timbered owing to the
fact that it reedily loosens up snd hence would have to_be later tim.
bered. The entire seam, including any top coal lefi in while driving
the chutes, is always removed in the pillars. The seam has a danger-
ous eap rock of sandy shsle varying from 2 to 4 inches in thickness.
Owing %o the coal height this cap rock must be taken Gomn at tﬂe

time of working in the pillar workings. The main roof of massive



sandstone 1s timbered with aingle stick props and cap pleces. The
gangways are usually timbered with sots piaced on 6 . centers. The
immediate floor is sandy shale, usually hard and smooth, but somstimes
shelly and frisble. In the area being worked in Eaét 8 the coal lies
on & comparatively light dip of 16 to 25 degrees. Sheet iron anmd
waber are used to convey the coal to the m, thereby lessening
the eeal‘dn!t hasgrd. In the Douty area the Fo, 8 seem has a dip of
about 30°, and no water was being used at the time of the disaster to
ecnvey the coal in the chutes. Both fanlts and rolls are frequemt,
Three face samples of the Jo. 8 seam were taken in April, 1929, st
the time of the examination of thae &ine.aaduans was taken on April
17, 1930. |

In the Doudy Ho. 8 ereas, where the disaster occurred, the en-
tire seam is belfig removed in the pitch workings, and until very re-
centbly in the gangwaye, which makes the gangway very high on the chute
gide. The practice of driving with squars sets has been adopted in
the south side of Douty No. &, und it was noted that ths south gang-
way was timbered in this manher from a point abeut midway between
chutes 4 sad 6 to the gangway face, a distance of about 30 feet.
When using squars sets top cozl on the chaute gide is left up. Care
mast be exercised to thoroughly block the sets above the collar snd
lagzing, or there are very apt to be gas accumuletions in the spsace

above the coal that works loose from the main roof.

10.



Here livw the danger on ths gangway if sn indtis) ezxploefon
cocurs, Sets may or may not be kaooked down, but the methane is very
likely %o enter into the propsgzetion of the oxplosion along the gangway.
agoumulations of fine dust also form in these "oud of sifht™ places,
and rock-dusting is the only way %0 counterset this danger. Sguare asets
have thair adventages, but thsy also have their discdvadtoges from &
sufeby stundpoint in cases of explosions or fires.

The Ko. 8 bed in the Douty sras lies in & synclinal basin, is
sharply folded, friabla,.gﬂasy. and hag & comparatively lizht dip (50*)
on the west 1limb with & steep dip on the emst limb, It containg flasure
gas feeders due to fanlting, and hes & tendency to make s largs quat-
tity of fing dry dust,

The following snslyses were detarmined by the U. 3. Burean of
finen during the year 1929 and in April, 1920,

Composite gn&lyeés en "as rgceived” basis of Curbonndo Ho. 8
bed, or wilksson Ho. 2 hed.

{april 1930)

' , Hing-run sample
{Composite Douly Ho. 8 at face of Xo.5

Sample} {aprdil, 1930} #ilkeson Fe.2  thuts - gouth
Yaat No.8 in %0.2 chute {1323} Gangway
{1929} Soath Side Lower banch only Douly Xe.8
hoisturs 3.1 2.7 2.5 2,2
Yolatile Hattar 32.8 0.8 27.8 3B.2
Tixed Carbdon 48.6 54.4 6.4 48,7
Ash 15.90 12.4 135.3 20.8
Sulphur 0.5 D.6 0.5 J.4
5.t.u 12,540 12,629 12,820 11,480
Yolatile ratie 0.,3945 0.35%2 0.3300 0.3667

il.



It will be notieed that the volatile ratio of this coal iz high.
The explosihility of the coal dust is well knowm. i‘heré is ao doukt that
dust is a very important faogstor that has % be guarded sgainst if a vrepe-
tition of such a disaster is to be avelded.

Sincs the _la.tter part of the year 19256, 22 men have lost thelr
lives because of the exphosibility of the dust from this particular bed,
end in this particular portion of the fleld. This is discussed later.

The following detailed section was tuken in Ho, 2 chute aboul

80 feet from the Domly south side gangway, and ig included in the fore-

going snalysis.

¥ain roof: massive sandstone
Immediate roof; sandy shale - 4 in.
Feet Inchae
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* Kot included in sample.
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Faet Inches
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e PN

s§¥ 4 3/43m.
* Kot included in ssaple.

METHODS (F HIZING

fhe Carbonado ¥ing, ag previously stated, is working three
sosms from the present slope on the Brulser seam. The ares being work-
od from the present slope iz that included in the East Cardonade syn--
clinal basin, dipping northwesterly and lying morth of the Willis and
egouth of the lenzie's faults, and the west limd of Douty Ho. £ syneline
north of the Hensie's fault. This is where the dlsaster occurred.

4 landing has besn made at the bottom of the first slope
level, by driving a rock tunnel in the hunging wall directly ahead and
practically in line with the slcpe. This tumne)l intersests the Zo. 8
sems- in sbout 400 feet and spproximately at the sxis of the synolina,’
At thig point two gsugways have been driven easterly and westerly on
Bo. 8 seam. The workings on the north limb of the syncline or eset

is.



gangway are finished, while the workings on the west 8 gangway are now
confinad to drawing stumps in the light dipping area or south lisb of
the syncline. This gangwsay on Ho. 8 Seam was worked inby by the chute
and pillar ayétt-m. and because of the dip of 20 %o ¥ degrees the coal
is washed down the chutes by water.

The main rock tunnel is comtinued shead from the ¥o. 8 inter-
section, crossing the axis ¢f the syneline and crosscutting the Bruiser
and underlying measures of the morth limb of the synclime. This tumsel
outs the Ko. 4 seam at about 800 feet from the slbpe bottom, aund the
Horfan , which s the wnderlying seam of the present workings, a% ahout
970 feet from the slope bottom. This tunne)l requires no timber, is wes,
‘and forms an sxcellent barrier for prevention of dust sccumulations
and propagation of a dust explosion to the slope or to another u_wm,‘ in
csse euch sn explosion should cccur. This wae glearly demonstrated at
the time of the reoéat disasper vhen the explusicn traverssd a portion
of this tunnel. |

A gongesy is now being driven easterly un the Ko. 4 seam m
1g advanced ebout 20 chutes, & distande of about 1500 feet. This sesa
iz being worked inby by the chute and pillar system.

L gungwey was driven on the forgan seam in iwo mections, and
ie now stopped at 36 chute, a distance of ambout 2200 feet. 7The seo-
tion from the main rock tunnel is finished. The second section is
comnected to No. 4 gangway at 15 chute by a rock tunnel. The sesm is |

being worked inby by the chuts and pillar system.

14.



The rock tunnel, 970 feet long from the mlope bottom $o
the Horgan sean, was recently extended directly ahesd 515 feet through
a fault kmown a9 the Meazie's fault, ami croswout the No. § seam on
the westt 1imb of ﬁw Douty syncline. Gangways have baen driven north
and south for e distance of shout 350 fest cn either #ide of the rook
tunnel. It is in this &istrict whers the disaster cscurred, The sesa
is %eing worked sivancing by the chute and pillar system.

in n.‘il seans the genorsl Wi@c is to work sdvanocing,
carrying the alrway, mown as the firet counter, about 50 feet above
the guogway. This counter 1s connected with a counter rock tumnel
driven parallel to the main crossout tunnsl. The first counters of
the gangwayw, driven in the coal sepm, mmﬁa&ﬁ%mm
by mesns of chutes driven up the pitoh & feet wide on 50 So &0 f£%,
centers. Two men work in each chute o esch shift. These chutes are
continued up the pitch on the full dip, and oroescuts of about 18 sg.
ft. in cross-section are drivan on 850 f3. centers. The chutes are
upually driven on the bottom denches of the oosl beds, and of such a
height as to require posts about 5 to 6 feet long, the top coal being
removed in the pillar workings. The pillars are extracted as soom a
tha chutes are driven their limit., Cangways are wsually laild out‘ at
about 500 feet intervals on m pitch, the chain pillarve left being
from B0 to 150 foet in length.
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With the exceplion of the Douty sectiom, where the explosion
occurred, "solid shooting” was the blasting practice.
- In the Douty Ko. 8 sear workings where the explosion occurged,
- all faces were hand mined in the clear for & distance of at isust 6
feet.

There are no mechanical loaders or conveyor® usel in this

#ith the exception of the rook tunnels extensive $imbering
is reguired in all portions of the mine, inciunding the gengways, which

are timbered with large sets on 6 foot centers and lagged.

VESTILATION AND GASES

The mine is equipped with two fans operated exhausting and
located on the s&!aoe. They are run continmously and are never
slowed down. The main fan i3 set over the Bruiser slope return air-
way, which 1s sbous 1750 feet in length to the slope landing on the
First Slope Level., About 1000 feet of this airway is driven from
the water level to the surface. éhe main fan is a FHo. 19 Siroceda,
of rated capacity of 200,000 ecu, fi. per minute st a 3 inch water
gage. I% 55 belt driven by an Allis Chalmers 2300 vols, 175 H. P.
induetion motor, and is housed in & well constructed conorete bdullding
with wire-screened windows. The recording gauge showed a 3.8 water

gauge at the time of the dissster. ZExplesion doors are provided and

the fan i{s a double inlet, reversibvle type. The fan was not affected
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by the explesion. Brush and timber are cleared away %¢ a safe &istance
from the building, and & water line is located oubeide of the building,
The comnection of the fan to the returm alrway te of concrete. This fan
tends to operate on the entirs mine but is not handling all of the re-
$urn air from the west workings of the Wo. 8 seam, some of which is hand-
lad by the auxiliary fas placed on the surface over aa slrway &riven on
the No. 10 seam. The K¥o. 10 fan when $a oporstion alsc kesps down the
possibility of methane reaching %;xe main intake airway from a possibdle
gas area. It wad ménaxactured by the Western Blower Company, and &x-
hausts abouwt 10,000 cubic fest of air per mimute.

The Oarbonade Mize is classed as o gassy mime by thée sm
Ingpection Department. |

the large Sirocee fan Aﬁ the time whon the last air readings
were taken, April 10, 1930, was exhansting 49245 eubic feel of air per
minute from the slope workings of the mine.

There are four spiits of air. Several overcasts are used and
these are in s0lid rock. Permanent stoppings are of conereie, or wooden
blocks fsced with conerete. A large number of doors are used iz the
mine, none of which are on ths hm;l‘age- roads.

The general praetice is o carry the air inby to She last pair
of chutes vhich sre left oper. The air then passes up the menways of
the chutes, which amre divided into two compartments, the manway snd coal

side, by means of a line brattice of boards bailt to the roocf in dipe above
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S5 degrees. In 4ips less than 35° tho line brattice, from the last
open crosscut to the face, is made of chute beards.for & height of 4
feot from the floor, amfd of canvas akojs the boards %o the reof. The
ventilating air ourrent after passing the face of the inside chute
passes through the top crosscut outby sweeping the faces of the chutes
and entering the topmost pillar through the top crosscut of the outby
chute. It then worke its way down through the pillars, reaching the
first counter, through which it travels to the main retura.

At the %ime of the writers' wislt the %olal guantity of air
entering the mine was 49,056 cubic fb5t~per einute. This was measured
near the slope bottom.

Samples of the total retwn mine alir were not taken at the
time of the investligation, but readings taken in April by Deanmy and
Ash showed the mine to be “‘gensrating’2l . 051 eubic feet of CH, per howur,
af}ihich 16,095 cubie fest was in the main Bruiser retura. IV is ap-
propriate to mention here that this was the most gasay mine in the
State, as indicated by mine alr samples taken during 1329 by ¥r. 4sh.

Ay the time of the writers® visit the main return air from
the distriet where the explosion occurred was sampled and the workings
whers the disaster occurred were found to be ‘generating” 8123 eudbic
fest of methane per hour.

¥ine air samples were taken in the returns of the Douty FHo. 8
Second Level Gangways north snd south by means of vacuum tubes. The
analyses were made at the Pittsburgh station of the U. S. Burean of

Hinee, and are as follows:
is.
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DISCUSSIOR OF SA¥PLES

A study of the foregoing anzlyses shows that the Douty Section
is fvw-élasm.,yy gassy. The Bureau of Kines recommends that the methane con-
tent be kept below 0.25¢ in any split or air cnrrenf./}v THIS  MINE.

The sample (52326) was taken about two feet from the roof, 18
feet inside of Ho. 4 Chute on the 2outh gangway of the Donty. The roof
sl@ed upward from thisz point and for about 12 feet inside of this point
toward No. 4 Chute, and any gas acoumalation could not result as it would
move, owing to 1ts lightnesz, toward No. 4 Chute, up which 4140 cubic feet
of air per minuto was passing. | I% will be noted this sample gontained .8
of 1% methane. This, mixed with coal dust, would make a highly explosive
mixture. TFrom the point about 30 feet inzlde of Ho. 4 Chute, where the
aquare set timbering begins, gas was deteoted with the safetly lamp all
the way int%o the gangway face, and uwp t¢ the face of Ho. § Chute south,
at the %ime of the lvisit, although the compressed air was blowing at the
face of Nos & Chute. |

A a-ampie representing the mine air passing Bo. 4 Chute on the
south side fs represented by ’Laborat'ory Ko. 52327. The analysis shows that
44.7 cubic feet of methane per minute was being generated”’inside of this
point, or 2683 cubic feot per hour. This was pmctiéally coning from the
arss in which the explosion cceurred. Hine air containing this amount of
gas, combined with the dry coal dust, such as could have existed at the
time of the explosion in No. 5 Chute, would make a very explosive condition.
If for any reason wheizmocever ths booster fan or compressed air was shul

dows & very serious condition would almost immediately arise.
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Rgferring to Laboratory Ke. 52330, it will be noticed that
the south side of the Douily, with only one chute working asbove the count-
er, was “generating”101.5 eubic feet of meﬁh&ne rer minute, or 6091 cubic
fest of methane per hour. The alr reading taken st the regulator betweem
one and two chute south, where this sample was %aken, gave 10800 cubie feet
of air per minute, which was considerasbly in excess of the air measure-
mante taken on the 9th of April at this regulator - the readings at #hat
time showing 53180 eubie feel of alr pessing this point. The anemomsier
wae checked against the anemometer at the mine, and although the anemom-
gler was reading slightly higher, it would not compensate for $his lsrge
difference. The writersz were able to detect a cap with g flame safely
lexp, and the reading of .54 of 1% CHe verifies this,

Reforring to Laboratory No. 5&3‘1. Fhis sample represents the
air retuming from the north side of the Touty, and indiecates §3.5 eudic
feet of CH, per mimate, or 3209 ewbic feet of CH, per hour. It will be
noted that the Q.en’c‘h side is ‘generating’nearly twlce as much methane, al-
though fewar places are op:emd.u.‘;.;.% o

4 reading of the mainm return air from the Douly represented by
ssmples 52328 snd 52329 shows that the Douty seam was generating 1355.4
eubic feet of methane per ainnfe, or 8123 cubic feet of methane per hour.
This should equal the amount obiained by alding that from the two returns
mentioned above. This summation is 9300 cubic feet pr hour. Under the
circumstances this checks very eloss, and it car be reasonably assumed

that the area is Making 9000 cudic feet of methene per Four.



The main return at the time of visit was 18050 cabic feet
of alr per minute, as compared with about 10000 taken on April 9th. At
the tins of 'visit the mine was intaking inside of the main slope land.
ing 49066 cublc feet of alr per minute; while on April 10th the mine
was intaking, aceording to the mine reading, 47040 oubla feet of alr
per mixute. This would indicate that more air was belng diverted to the
Douty seotion st the time of the writers' viail,

HAULAGS

Al havlage in the Carbonado mines is placed on the intake
atr. |

Upderground hanlage is by trolley locomotive anfl electrie
hoists; one 10-ton main line haulage locomotive takes the cars from
the parting at the top of the slope %o the elemins plant in trips of
fyom 25 to 30 cavs. Ten gathering locomotives, vis: four &-ton, two
83tom, and four S-ton, are used for gathering mé sosl and tranaporting
tizber. A 10-ton motor ie used for extra duty and kept in reserve to
replace the main heulage line locomotive in oase of emergency. The
loswmotices are of the Genersl thﬁé. ¥egtinghouse and .Iamrqy}typea,
voltege in the mine being 500 volts.

Four smsll portat;ie electric hoists using A. C. current at
440 volts ars uset for hoietizzg timder and. supplies from the gangenys
to the pitch workings. An unbalanced 800 H. P. slestris hoist placed



underground is driven by & 2200 volt induotion motor ané hoiste cosl frem
the slope workings in five car trips,

The eoal is transported in tight-end wooden cars of 60 cubic feet
capacity. Cars are not topped and the coal as loaded from the chutes
iz often damp, and in some cases wet, due to water being used to convey
the coal from the working fuces to the ¢ars on the gangeay, with the re-
sult thet the main roadbeds are damp, or, as in the case of the West 8
gangway, water covers the track to the extent of filling it with fine
wet coal. The track guuge ie 36 inches, the rail weight being 56 poﬁnﬁa
on the water level main haul, and 30 to 40 pomnds in the gangaays. The

roedbade are maintained in good condlition.

LIGHPING
All underground employses use the Edisan electric cap lamp, ap-
proved type, and fire howses, shot lighters and other mine officials
carry unlocked flams safety lawps of the Xoshler & Wolf type. The main
haulage-way snd landings are well lighted with 110 volt incandescenst
lamps placed at frequent in&erValsw Tﬁa ganzways are not lighted.

It 1s the genaral prastiée in the ﬁashing%bn»minas fa: cfficliale
to carry unlocked safety lamps. This practice has come sbout oz ae-
soant of the uwge of fuse and caps for blaating. In order ¢o avoid
lighting ths fuse with matches, or from the:lamp flame, the fuse is ig-

nlted by what 1s commoanly callad “touch paper"l, which is & piece of

1 Gircular 6067, Touch Puper, by D. J. Parker, (1928)
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cardboard or lamp cotton previcusly dipped in a solution of saltpeter
and water. This 1s dried and carried ebout by the shot firera, %o be
lighted from within the safety lamp and used as the occasion requires.
Coal mining history s filled with instances of disasters caused by
opened safety lampa, »often’eim;s in the hands of responaible persons.
For thiz reason the practice of sllowing any unlocked lamps outside of
a safe lighting station, preferably outside of the mine, is dangerous
practice.

The hanlage locomotives earried the usual headlights, which
were in good condition as far as observed.

ACHINERY? UDERGROURD

The underground electrieal eqnimnt used in the Carbonado
mine, in addition to trolley locomotives, includes several underground
axiliary fens used for ventilating beyond the last open chute vhen ad-
;a.ncing the gangways, snd chutes to the counter. Two transformers for
lights and for switchboard control are placted in the hoist room of the
main hofst at the top of the "Bruiser” slepe. The hoist room is of
wocden construction throughoui. The manway for the slope workinmgs is
in the main return and is provided with a good ladderway. In addition
t0 the equipment mentioned, a pump room of wooden construction t}irougz-
out is located on the main intake near the slope botiom. Four Allis-
Chalmers 6 stags, centrifugal pumps are located here. These are driven

by four, direct- connected, 2500-;011: {nduction motors. Three transform-

ers and a small auxiliary air compressor driven by a 100 H. P., 2300-
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vol$ induction motor, are installed in a chamber off the main rock %tunuel,
This transformer bank 1s nsed to stsp down the current from 2300 volts to
440 volts, end energy is supplied to ths booster fans and timber holsts.
The 2300 volt power line is a 3-conductor, steel-sheathed, lead-
covered eable, marine type. It is taken into the mine through the main
return from the Sirocco fan to the holst room, eand from the holst room
(o the water level) to the bottom of the slope, thence to the pump room.
It 1=z suspended with strapas. A branch line of this cable is carried to

the inside tranaformer ststion already mentianed.

EXPLOSIVES

¥ith the exception of the Douly Ne. 8 workings, where the disas-
tor ocourred, the coal i not emt .ai sheared in the Carbunado Hine, solid
* shooting being practiced. Permissible explosive, Coalite G, 1-1/4 x 8%
L. Pe, 1z uged in the coal and gelatine dynamlte 40 and 60 per oent is
used in rock work. A considerable amount of rock work is done in lunnels
and driving through faﬁlts. Eleoctric dstonators are used to blast in the
gangways, rock tunnels, and chutes below the counter {temporary chutes).
Prior to the recent explosion these were comnected in parallel and fired
from the 500 volt D. 0. trolley circult at any time during the working
shift. PFive delay detonators were used and 5 to 12 holes fired at one
time in the gangway. No general rule as %o quantity of explosive per hole

wag observed, tut it is stated that from two %o five sticks (1—1/4" x 87)



were generally used. The lege of the electric detonators are of copper
and are shorted] fThe prineipal reason for using qleetric blasting in
these particular cases only is to protect againest misfiree, as all of
this work, with the exception of Ho. 4 gangway, 1is tripls shifted. Blast-
ing is deme by elght shot-firers at any time during the working shift.
These are all cortified men, Blasting on the pilich is all “on the solid®
except in the Douty No. 8, as stated above. Permissidble explosive with
fuse and "caps’was used in all seams in the workings above the counter.
From three to five holes are lishxed at one time in the chules, when
the holes are placed on the sclid and four to five sticks of explosive
are ased in each hole. These holas are sald %o be inspected bafere the
expla;ive is placed in the holé, and clay stemming 1s used, being tamped
by means of a wooden tamping stick. It is doubtful if the limit fo the
pafmiasible charge of 1—1/2 pounds par hole was adhered %o exceptiing
in the pillar work, and in Douty Ho. € seam where the coal was mined,
and the fireboss saw the hole loaded and tamped. From two to three
$amping bags with clay stemming are used which would leave Z feet of
the 6 foet holes left untamped. Examination of the working place 1;
supposed to be made by the shot-firer before he lights any shots. The
method of lighting the fuse with touch paper has been discussed.

In all electric blasting the shots are connected in parallel,
the leades being connected dy bars No. 22 copper wire. HNumber 14 R. C.

wire was used as a blasting cable up to s certain point, but the lead
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wire in general for sbout B feet i3 lo. B0 Dupont leading wire. Tha
delsy caps are of sll varicties, with lezs 'shorted) The itlss type

ware being used in the Douty Ho. & ssetion. This is discuased later.
DRAINAGR

The Carbonado Hine as & whole 4s nmaturally dasp, wet In plsoes,
while in others it is dry, =9 discussed under “imet”. Iihmaidity read-
ings, although high, indisate that the mine alr, except in few instances,
is not eaburated. (3es inspestion veport ﬂme in spril.)

The mine ‘mskos” onsiderable water which is hondied by electric

punps, a8 hag been desorived.

[

WET AND BOCK-DUDTING

Ho samplas of mine dust were tsken for the reason that from
the rocent dissster and from past hietory in this fleld, 1t fs well
known that the dust will propasate an explosion. Ths relative huaidity
of the mine alp, 28 shown in the tsble om page 19 , 18 genevally
quits high, but dangerous accmz.latiqns of dry dugt wore notlcéd s
the time of this visit in the cmmtér of Douty Ko. & and the main slope
rétum. fimilar conditions existed in svri) in Fo. & zsnd Horgen seams.

Rock-dusting has not been done in this ming. Zock-dusting
of the umain return, elope, gungwars and counbters in scams where there
is any dust dhateoever, and in any accesaibls pard 9f tha mine not ze-
tuzlly wes, will go for $owards sreventing the oropagation of an ot

plosion shiould thoere be an accldontsl $gnition of gss, or an experionce
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similar %o the recant disaster.

The volatile ratio of the coal seams at Carbonado are sweh as
to make the ¢osl dust highly explogive. They Are a2 follows:
Morgan Sesm 0.3775; Ko. 4 Seanm 0.3777; ¥West Xo. 8 Seam 0.3945, and Douty
¥o. B Seam 0.3592. This ratic is an index of the explosibility of the
coal dust. Explositility inocreases rapidliy .bie’tvaen the ratios 0.14 and
0.25, remains constant between the ratios 0.26 and 0.40, and then in- |
creases slowly. Experiments performed by the Burean of Hines would in-
dieate that 61 per cend of mcombugtible woald be required to make the
duet of the Carbonzde toals non-explosive when no gas is present., For
every cune per cent of gas present the rock dust would have to be in-
creaged approximately 8 per cent. The long wet rock tumnels, a3 has
been stated, provide an excellent second line of defense, but rock-dust-
ing carriad to ihe gangways, counkers and chutes should form the first
line of defeass. Samples of dust should be Saken from time %o time and

the perceniage of incombusbible in the d&ry sections kept above 65 per ceat.

CONDITIOES IMMEDIATELY PRIOR P0 DISASTER

¥o record is kept at the mine of baremeter readings.
The following readings are as reperted by the Yeather Burcam
at 5:00 P.U, at Seattle. The weather had not been stormy and these

readinge wonld indicate general conditions at Carbonado, immediately
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before and after 'the rocent explosion.

Lpril 11 29.97 } Falling vdarometer
12 29.88 Exploafon 5:30 P. K. )
13 29,63 )
14 29.80 )
1 30.13 } Rising barometer
16 30.16 )
17 30.04 )
is $0.04 ) A’bont normal

Readings reduced to sea level.

The fan was running normally as indicated by the recording
gaunge charts, end developinz 3.8 inches of water gage.

The latest fireboss report stated the working places were
¢lear, and verbal statements to the writers were that no gas was found
the day of ths é’_’inastaf.

The mine wasz worl‘:i#g normally on the day of the disaster.

The last fireboss record reporiing gas was on &aréh 23, 1830,

as follows: ™GAS IN SOUTH COUSTER DOURY EO. 2 CHUZE." W. Hataya.
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PREVIOUS EXPLOSIONS AT THIS AND NEARBY MINES ¥ITH
L0SS OF LIFE.

Date Mine Cauge Fatalities

Dec.9,1899  Carbonado " Record not available. 5n
Eeo. 7 Hine
(No. 4 Seam)

Feb.17,1925 Carbonado Blasting ons shot at & time &
[South 6) electrically. BRdison battery

used. Windy shot on second
blagt by fireboss. Permissible
eéxplosive used. Very similar
%o disaster of Apr. 12, 1930.
Gangway and pitch wet. Counter

Dec. 1T, 1924 BURNETT MINE ('S"gy'@%;" By TROLLEY LocomoTINE
» : IN SECTION VENTILATED By BooSTER FAN) Z
Dee.14,1925 wilkeson Mine Dust expleosion caunsed by bull-
Carbonado Douty doging. Mine classed as WED.
Ho. 8 Seam
{¥ilkeson 2} -

EXPLOSIONS AND GAS IGHITIONS WITHOUF PATALITIRS

Date Mine Cauge Xature of Injuries
Hov.14,1927 Carbonade Gas explosion caused by Pive men injured

{Present Hine} trolley locomotive igniting by burans, one of
gas at top of Brulser slope vhdnw diad.

Deec,1,1927 Garbonado Gas explosion caused dy One man burned,
Fater level trolley locomotive
hanlage-way
(Present Hine)

July 16,1929 (Cardonado gas ignition firing shots Ho injuries.
West 8 with touch paper, fuse and Mine fire.
{Present Mine) caps.

Ang.22,1929 Do Gas exploslon. Reopening ¥o injuries.

» sealed fire area. Seals replaged

and mine recovered
Oct. 16, 1929.
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PROPERTY Dﬁ&%

The property damage caused by the explosion was relatively
slight on account of the small area involved. Board stoppings wers
tlown out in somo of ths chutes between the Douty 8 ga,ngwé.ys and first
eoun‘ter,?'and one stopping between the rock tunnel end main return |
near the Douty Ko. 8 workings was also Blown out. Work was resumed in
the mine jsropor on April 17%h, but not until April 21, 1929, in the
Douty No. 8. Water lines had been put in, and the roof, ribs, timbers,

ete. thoroughly washed to remove the dust,

Congiderable force was evidenced between No. § and Xo. 4
chutes on the south zide adjacent Ko. H chute, where it iz believed the
initial explosion oecurred. PForce is evident at Ho. 3 chute on the
‘north side, where the cars were moved. There was little evidence of
force in the south counter except that men‘ in ¥o. 2 chute Scuth were
shocked and probably hurled against face. The force in north counter was
slight. There wag no evidence of foﬁa at the face of the Horih Gang-
way. The forse at Eo. 3 chube South wpturned the booster fan located
there. The fun, although found turned upside down, was running when
rescuere entersd. The current had not been cut off the section afier

the explosion oecurred. This in itself was a dangerous situatiom.
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the
The force was sufficient to open a door between/maln return

airway and the slope at the botiom landing. The maximum force was evi-
dent in the main intake rock tunnel, whére 12 x 12" x £' timbers were
blown or scattered from a point (A} (see Hap),about 150 feet from
gengway to a point (B) outby in the main hanlsge rock tunnel, s dis-
‘ence of nearly iOGG feat. A stepping at point "4" was blown out., 4
large galvenized irom air pipe in the rock tummel alrway detween the
Douty and the Morgan gesms was flattened but not blown dowm. But twe
of the bodiss showed wnusual violence. Thess were eﬁ:‘the gangwesy, one

at ¥o. 3 chuts North sud one at ¥o. & chute Soush,.

EVIDENCES OF HEAT OR PLAME

The underkisker was interviewed by Mr. R. ¥, Smith, Chief
¥ining Engineer of %the Pagific Coast Coal Co., aid S. H. Ash, and the
following table shows his statement, and verified by others, regardmg
the conditions of the bodies with respect to shock, burns and asphyxia-

tion evidence (CO}.
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Hmﬂser o1 !j;ag_ Rame
| 1 Darid Hughes
2 Vic Pete
8 Al. Parkine
4 R. C. Legsge
5. Mike Sheridan
6  John Bates
7 John O'Leary
g P. Fleis
9 ¥a. Kennedy
X0 L.B.0'Neal
11 John Flood
12 ¥, Matson
13 Wm. MeMurphy
14 Ed. Wold
15 Silvestor Barker
16 Ray Glackin
17 Thomas Shackley

side showed some evideneces of charring.

fondition of body and probable cause of death

Badly burned and shock
bt il " bruised
Burned ané sghock

L} " "

" ”n L

Bruised and asphyxiated. ¥o burns.

Asphyxiated. Fo burns,

" " "

Asphyxiated; no bamms. Fo bruised. Body
showed no sign of violence.

Asphyxiated. HNo burns or shock.

Asphyxiated. Very good shape. No burns.
Ho burns. Concussion. Evidence of falling

dowm chube.

Badly burned and broken. No azphyxiation.

Ho burns, Asphyxiation. ¥Ho shock.
" " ” X ” ”
[:] o 14} ” " ) very
} good
44 ” " ” W ) aha.ps.

Timbers from echute 5 on the south sidse to chute 5 on the nortky

It was most promounced at Eo., 3§

chute Eorth, where Kekurphy wag found badly burned. There was no charring

nor cocking evident in the counter on either side or in the main return
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rock tunnel, which is heavily timbered and dry near the affected dis-
triect. The main haulage rock tunnel is only $imbered in spots, was very
wet and ehowed no evidence of charring.

Coal duet was coked to some depth on the inby side of timbesrs
&t No. S chute Korth. Coke was om the inby side of timbers on the north
side diminishing inby from Ho. 3 to No. 5 chube Horth, and outby from ¥o. ¥
chute Horth to the rock tunnel Junction. OCoke was also on the outby side
of tiskers from Ko. § South %o the junotieon, but nol te the saue degree
as at Eo. 5 Rorth. The comnters showed considorable dust and are dry,.

The explosion Qied near t_ha West B Junctfon, sbout 1000 fest
from the Junetion of the Douty Xo. 8 ss#am and main rock tunanel. This
was caused by the wetnese of the main rock $unnel and opportunity for

expangion in the Horgan and Ro. 4 seam workings.
SAMPLES

Samples of c¢oal, mine sir, and explosives were taken by the
writers. The coial ané mine air samples have boen dlascussed.

Eo samples were taken of road, rib, roof and timber dust. Any
dust is coal dust,for ay stated $hers is no rock dusiing done at this

mine,
A sampls (20 sticks) of the explosive used in the district

wvhere the explosion occurred, was taken in the counter between Ho. 2

and Fo. 3 chutes Norfh. Twenity sticks were alsc taken from the surface
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magasine, from what was stated to bs the same lot of explosive. These i
aanpl_es wsre sent to the Pittsburgh laderatory.
This explosive was Coslits ¢, permissidle, mamfactured by
the Gisnt Powder Compsny. Sticks wers 1-1/4™ x 8” L. ¥. The lot mum-
ber was ¥o. 3 ~ 652,
Ho sanples of detonatore used were taken., Those said to have
been used were msmfastured by the Atlas Powder Company, Wilmington,
Delaware. The delays used are 12 ft. - Ho. 8 - copper leads, Eos. 0 %o
8. |
Ho samples of fuse or"cape”nra taken., These are triple tape |

apd No. 8 Dmét&kslg(,

STAPE INSPECTOR'S CONGLUSIONS

The following paragraphe are taken from report of Hr. ¥m. Reese,
State iize Imspestor:

"sssisted in our investigation by the most eminent coal min-
ing men of the State, after due deliberation we were brought t¢ the
conclusion that the origin of the explosion wag in Ho. & chute of the
gouth gangway and the cause as firing two coal shois in the fa.ée of
that chute. Evidence has conclusively established the fact that no
shots were fired except in that chuts in ﬁl}.s gection of the mins at
the time of the ceatastrophe. Furthermore, the men's bodies fomnd

after the explesion in the vieinity of Ho. 5 chuts were all dwrned
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severely, while those in the piteh and on ths north side of the mine
did aot show but 1ittle {f any signe of svorching snld undoubtedly wers
killad By "after daump™ and {the concussion ¢f the blasi,

"the firing switch was losated a 1itile distarste ﬁsiﬁs ef
Ko. 3 chute and Hughes svidently following this practiee threw in the
switoh, ag his body with five (four checked hy writers) more of the
miners was laying at the immodiate looality of the firing switch. De-
lay elechric detonators were used, and when Hughes, foreman fn oharge,
threw in the switch the interval batwsen the axplosions was several
seconds, and ae the charge of powder in the first hele golng off was
grastly in excess of what was requirsd, pulverised the coal inte dust,
oharging the atmosphere with an element capable of the havos aud des-
%ruction wrought even had there beem no gus present. It is not con-
celvable that Highes failed %o exemine for gzy before either charging
or firing the holes as all %testimony of the witnosses examined deslared
nim to be & most thoroughly careful foreman, particularly inm the matter

of gas snd the hundliny of explosives.”



SUMMARY OF EVIDERCE AS O CAUSE,

ORIGIN, A¥D PROPAGAT IOK.

An exsmination of the face of No. 5 chute South shows a
cond itiom, ovidenced by two holes partly stasding in undercut por-
t$iong of a friable coal bed, that the shots were overloaded, that
afther one wa§ oapable of dolng the work intended for two, and that
$he right-hand shot probably went off first. Wasther the delay
“eap’used for the second shot was a first or & fifth deley nobody
kﬁows. The prodable condition of the face and location of the holes
is ghown on skatéh in the appendix, together with a dlagram showing
face details at time of writers' visii. Evidence points conclusive-
ly that a windy shot resulted. There is no data available to deter-
nine thavqpautiﬁy'of axplosive used as‘na record is kept of the num-
Lor of shots bhlasted,

The blasting was dons off a power circult, which was the
$rolley line carrying 500 volts D. Q. The main blasting line wae &
t-q;iira, No. 14, rubber-covered, copper wire, which normally is
led to ebonut 50 feet from the face. A blasting line qonaiating of
two wires of Dupont No. 20 connecting wire is led from the No. 14
lins to the face. The shcta'are fired in parallel, end the lead
wires attached to a two-wire bus made of two Ne. 22 bare copper wirea.

The bus wires are attached to thse comnecting wire.



In this instance, however, a new dlasting line of two ¥o. 14
R. C. copper wire had been put in and led to the face instesd of the
Eo. 20 connesting wire. f%he assistant foreman on the day shift
(S. Smith} stated this was not in when he left at‘ the closg of the day
shift, and the conclusion was reashed that trouble had besa experisnsed
when blasting was first abtiempted and a heavier line was put in, There
was no evidence of charring of this blasiing line.

The deceased night foremsn, Hr. Hdghes, was a man of long
experience, whose reputation wae that of a careful, conscientions man.
‘Eha’s he teated for gas cannot be dowbted, and that he found the face
clear no one will guestion. Ths chute was ventilated by compressed
air and air from a 12" Flexoid tubing 1led from a booster fan loaated
sbout 130 feet from Chabe S.

The conl bed i3 removed for its total height (8 to 9 fest},
and the gangway timbered with square se¥s at Chute Ho. 5 South. There
is a‘Jog"in the roef of the chute where the chute connsots with the
gongway, caused by the top coal being left up in the gangway, dut taken
down in the chute. On accomnt of the large ares of the chute, low
velocity of the returm air, height of the chmte {10 ft. props are ased) .
it is possible to have gas, not necessarily ezplosive, iz ¥the area
vack from the faoce, that a fire boss would not detect unless he tested

the air all the wey up the chute, and %o reach the high spots a ladder
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or staging is almost s necessity. That there may have been some gas

in the deep mining at the face of the chuie is not imposaible. Without
assistance one man would have difficulty in testing for gae at the fage
of the mining on this pitch.

" That the air inr Fo. 5 Chute was heavily laden with a large
quantity of fine dry dust is very probadle. The reasons for this sre
that the cosl 1s exceptionally friable and dry; the emall volume of
alr returning throwgh a2 area -oz. about TO mquare feet in the chute
sontracting to ebout 40 square feet at the chute entrance; the dis-
tance of the face from the gangeway (33 feet before blasting); the fact
that et least two é—fwt h&les had ‘be‘ea‘arﬁleé dry with a jaek hasmer

Just prior to the blasting, L% the $ime of the writers' visit, just
wallfing in the chute oreated a very dusty conditfom.

A study of the barometer readingé previously given shows e
rapidly falling barometer al the time of the disaster, and more gas
would be Iiberaﬁeﬁ; That methane, not detectable with a safetly lamp,
wae prefent in the return air sannot be questioned. Although gas has
not bBedn reported in the working faces, 1t was detectable with a
gafety lamp at two kmown points for some time. These two pointe are
gas f’eéders in the counter, one f which is 11 feet outby Eo. 4 Chule

Scuth, the last chute ‘holed, and adjacent the Eo. 5 Chute South being

driven,
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The .south counter had been idle for ovyr a week and wdum not
be considered a working place. It is driven 50 feet imby Xo. 4 Chute
South. Compressed alr caly was used for ventilating this plasce, armd at
the time of the writers' visit was not sufficlenmt to thoroughly dilute
the zas back from the coenter face to Np, & Chute., Althongh the com-
prevsed aiy was running normally and steadily since Sunday, a larger
quanﬁty of alr was being ofrculated on Thurslay and passing ¥o. 4 Chute
outby %o Ho, 3 South in the counter {4140 cubic feel per minnte.as
againet 3000 on April 9, 1930, vhen lsst air readings wers tsken); the
writors found thiz ocounter full of gas and it comld net be entered on
Thureday. 4s stated, this place had not beon worked for a week, and %the
karometer roadinge show a rising barometer betwesn the time of ths dis-
astor and the writers' visit. lLess _éa.s« shonid have been given o7f wn-
less anei fooder developed at the face of the South cownter, althoungh
‘t% was not worked. Gas was slso cbserved with the safety lamp im this
large volwms of air slong the high side of the cownter roof from No. 4
Chute back to the regulator at ¥o. 1, wheve 10,800 cublc feet of air
per mimite wese passing, as against 5180 rocorded on April 9.

The booster fan was mot rumning or had not been ruaning from

tie time of tho dlsaster matil the writers’ visit. The compressed air

wae blowing at the face of ¥o. 5 Chute Soubh. in spite of this thore
wae gas at the Tace of ¥o. 5 and & considerable emount extending from

the face of the chute ard on the south gangway from Eo. § Chute to the
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gangway face. This supperte the fact that if for any reason whatscever
the booster fan shut down, gas would accumulate quite readily. This is
not prodvsble as the dooster fan is on a separate 440 volt A. C. line. Is
previously stated, however, on account of the large areas of the chutes
and gangway, the fate could be clear ani still there would be gas baek
from the face. 1In eass of s windy or Blown-out shot this would then eater
primarily inte She propagation of an explosion.

Gas was aiso found in the first eroescunt, ¥o. § Chute Horth, ex-
teniing from the face to the chuie, & distamce of 26 feet. Ventilatiom
of these erosseuts is effeeted by compressed air only. This place had mot
been tlearsd mince the diéasier, aad this could be expected. Heveriheless
1t brizgs out the fmportant facts that the bed is gassy, compressed air
should not be used for ventilation, and theo air should be properly coursed
by brattice.

The writers examined the roof at the highest side of the large.
gangway extending from the square sets sbout 30 feet inby, ¥o. 4 Chute
Soukh, to the face of the North gangway, emd Gid not deteect gas with a
safety laup,

It 43 the opinion of the writers, as well as the opinion of all
who investiguted the matter, thait the e@losim wa3 caused by s windy shod
or shots resuliing im an explosion of dus$, or gas, or both cosbined.

Open lights or matches did not enfor into this disaster. A
search was made lfer matches on April 14, 1930, and none werse found. &

key for wnlocking Edison batteries was found on ome of the deceased minery
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who worked in No. § Chute South, |

Thet the origin of the explosion wae at the fuce of Ho. 5
Chute 19 evident. This is supported by the faots that blasting had
not been done in any of the other places; the pmﬂ:iqn ofthammﬁ
somiition of the faves indisates that they were tizbering or mining.
The position of the bodies of the South gangway men and the Ho. 5 Chute
miners, together with the shot-firer (night foreman), further supports
this. To remove ety doubt whatsoever,the switch of the blashing line
was found clomed.

The switch used for blaeting is u 30 empere, "Enclosed Klec-
tric Switch, 500 volt, & pole, rating 40381, Type C," mamufnotured by
the Trumbell Electric Company, Plainville, Ccrmeotiouts.

This ie not & p_a‘ms.eaine switoh for use in gassy or dusty

aines,

Pwo Bo. 14 R. C. wires for the dlasting line wers led from
two terminale on the desd #ide of the switch. Two wires for & foed
ling were led from two terminals cn the live side of the switch, one
of which conuects with the trolley wire and the other with the rafl of
the haulsge track.

That the explosion was propagated by coal dust on the gang-
way is supported by the presence of coke snd the large gquantities of
dust present after the disaster. That 1t 44d not propagate back
trough the main retury airvwsy, vhich ctains a large quantity of
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dust, 13 bocause of the large area of the gangway and main rock tunnel,
which iz wet, and along which the explosion tra'reled; also to the solid
stoppings and long pillars between the maln rock tusnel airways. The
writers did not find gas on the gangway cutby ¥o. 4, but on account of
the sean being gassy and the feeders meationed, there is B0 doubt that
gas, not necessarily detetiable with a safely lamp, was pregegtt in the
return air and entsred into the propagation for ;.;m;f);sr;ﬁng with the
dust in the South counter. Onm aceount of the grester resistance in this
yaanw. the main force of the explosion was not expended in this
direction, btut relleved iiself through the main rock tumnel.

One thing that oonld have caused an explosion wnder similar
gircumstances iz the heated lead wires » Or an electric arc from a
"short" at the face, caused by using e 500 volt power circuit.

Another is the practice of delayed blasting, whether by fuse
or delay detonstors, as used in thie recent instance. On aaother occasion
in Carbonado South 6 in 1923, vhan blaatigg one shot at a time, elec-
trically, with permissible explou«-a; the shot-firer made the mistake

of either not testing for gas, or the amcunt of work to be done by the

succeeding shot, and a similar explosion occurred.
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LESSONS PO BE LEARWED FEOM TEIS DISASPER.

1. In & gasey or dusty mine dlasting more than ome shot at a
time, whether by fuse or electirically, leaves too mmch responsibility in
thé hande of one man, in vhoss hands lies the lives of men in the minme,
az well as the saving or eostrnétian of property.

2. The use of dglay detonstors, even when wsed in conjunetion
with permiseible explosive, is a dsngerous practice in a gassy coal mine
not even necessarily dusty. 1If ﬁust iv present the danger is immeasur-
ably inoreased. EHecent experiences of the Buresx of Mines have revealed
the fact that miss—fires with fatal results, although not so frequent as
shen fuse is uged, do result rion the use of delay detomators.

3. Blasting in parallel from power .ei,renit-'s 18 a dangerous
practice in gussy or duaty cosl mines,

4. That gas should be reported whether existing at working
faces, standing 'fa.'ees. or feeders in the sactive or addaéen’e workings.

5. That working three shifés creates the most hasardous con-

dition a® it relates to gas being liberated and the presence of suspended

¢oal dust.

6. That the use of compreosed alr for ventilation MA/ Lo
keep the face clear bub i% by no means insures the fact that there is

not a dangerous mixture of air, wethane axl dust in the area outdy from

the face.



7. That all shots ghould be W and loaded by the shot-
firsr and not by a ningz, supposedly in the presence of the fire boss.
It leaves ﬁoo much chance for overloading the holes.ir 74 mineR  cannars
THE ExPLOSIVE BEFOKE THE CoMING oF THE SHOTFIRER.
| €. That drilling dry with jack hammers, of from 2 to 5 holes,
creates a very dangerous situation as regards finely suspended coal dust.

9. That ventilation other than by -proxéer coursing of the air
by brattice is not to be relied upon. The propsr coursing of the alr
is & vital factor in coal nining fx;om both the safety and mining stand-
point, |

10. 'rhai. gupplementing good ventilation comes the most im-
portant matter of making it impossidle to ignite coal dmst or methane
in exploasive percontages, or an explosive astmosphere made so b; she
presence of methane and dust. There _is no longer any question as to
tho remedy. It is rock dust, placed in sufficient quantities on ribs,
timbers, roof and fleor in all underground passage-ways, and backed up
by efficient mock-dust barriers at critical points. Vater aﬁonld also
be used at the face. The use of water st the face will keep dows the
gquantity of coal dust, but will not prevent the accummlation of danger-
ous dust on the timbers and places of lodgement back of the face,and
cansed by loading.

11. That dust explosions result in mines that are sapp»asé&}y

wot.

12. That wet gmgwaya and rock tunnels form an excsllent linme

of gecond defense.
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13. That blasting shots at any time during the day when the men
are in the mine, even when dons by responsible persons, sooner or 1;;7?0:0

sults in-a disaster of some kind.

14. That quick thinking on the part of intelligent fire-bosses
(%m. Mataya] and (Harvey Hiber), in placing barricades and restoring ven—
tilation, prodably saved soms lives in another section of the mine.

15, That even where the coal is mined in the clear, and a large
volume of sir is in circulation, explosijdns can oceur, and that any safety
practice adopted pertaining to mining and blasting in one part of the mine
should be practiced in all p#rts of the mine,

16. That the use of trolley non-permissible haulage motars,
although not a factor in this instance, may cavse an initial explosion
vhen gas accumunlates during interruptions $o the ventilation, or from gas
feeders.

17. That a careful check and record should be kept as to ths
number of holes ila.;sted and quantity of explosive used.

18. That several of %the miners were on the way to safety, and
1f provided with self-rescusrs and same had been msed, although problem-
atical, they might have effected their escape in thia instance. This is
di@sm further.

19. That some permissidle testing device other thsan a flame
safety lamp, could be efficaciously used in testing for gas in high places,
whether in the chutes or gangways. ThHe Bumrerr ox tHe U.CC is svirabre.

20. That main compresssd ailr lines should be buried and located
in sueh positions that they could not be broken easily. In this particular
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instance if the main compressed air line had net been bdroken some men in
the Horth side might have saved themzelves., |

21. Although mot a factor in this mine, all shot-firers should
be extremely ecareful, conscientious, eoxperienced men, who should be
CERTIFIED. Also that before any person other than a regularly emplayed
shot-firer, although certified, is sllowed to blast shots in a mine, ow- .
ing to somes contingency, a notation should be made of this fact in the
foreman's time book or note book, carried om his person, and the super-
intendent should be notified and his permission obtained before any blast-

ing 1ia éone.

PREVENTIVE MEASURES THAT HAVE BEEN TAKEN.

1. Blasting electrically from power circuit has been discon-
tinued in all parts of the mine.

2. All electric blasting with the exception of the gangways
iz to bve single shot ’hl&stin,é, using permiseible single shot blasting
mits,

3. All blasting on the pitch in the Douly workings will be
done electrically with single shot blasting units. 4ll shots are %o be
mined in the clear ag at present and the face thoroughly cleared and

inspected before sach shot is blasted.
4. The shot-firers will load all holes in the Douty section.
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5. The qusstion was not definitely settled as to whether
or not delay blasting would be done in the gangways, but in any event
powsr or battery sircuits wonld not be hsed. Blasting machines ars
%o be used for this purpose.

6. Water lnines. hare been extended %o all working fsces snd
the face is wetted and the con)l washed down the chutes,

7. Rock-dusting of the gapngways and counbers is being eon-
sidered. |

8. Any gas in any accessidle part of the mine, whether work-

ing or no%, 1s %o be reported.

RECOMMBADAT IONS

To prevent a recurrence of such & disaster, in addition %o
what has been dbna:

1. Blasting should be done electrically in all parts of the
mine. Single shot blasting ‘tmit-s- ghoulﬁ be used for this purpose.
Blasting, 1f not done when all the men are ocut of the mine, should be
done at loast with only the shot-firers present, who should load and
blast all shota. Thare iz no reason $o believe thal a similar disaster

could not occur in the ather sesms,

2. Termissible exploaive only should be used in all clsssaes

of work, end then in permissible amounnts.



3. VWhers feaslble, the voal should be undereut or sheared in
8ll parts of the mine, end if more than one shot iz fired at one tire,
after a face iz properly umdercut, they should be fired eimultanecously,
The sams thiﬁg applios to pillars where the ghots have emple free facos.

4. Delay daetonstore should net be ussd,

6. Yuse and eaps should not be used,

8, All flazme safely lenps should be pormissible and magnet-
ically locked.

7+ Rock~dusting anould be done in all eccassidle parts of the
mine, not actuslly wet.

8, Compressed alr should not be dspended upon for ventilation,
but the air should be properly courssd to tha face by bratiice.

9, If elegtrically driven muziliary fans are used they should
be on pure inteke nir, ahoulﬁ beFKaPt running 24 houre e day, and they
should be inspedted st least hourly by an offisial. The writere rocormend
compressed air driven fans if suxilisry fans are used.

10. Permissible storage-battery locomotives ehould be used for
haulage purposes.

11, Stemuing in shots should extsnd to the collars of the holes.

12, A record should bs kopt of the mumber of all shots firsd
and the quantity end kind of explosive used, |

13. Anslyses of return sir and in the working places should

be made at remular weokly intervals,
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14, Trequent tests for gas ahoﬁld be meds in hiszh places,
and back from the faees, The writers wish to gall attention to the
value of the permissible Burrell and U.(.C. detectors for this purpose.

'18. All electrie power lines should be scotionalized, In~
structions should be issued to immedistely eut off the power from the
underground lines in case of dissater, end no switches should be cut
in until 1t is definitely establiszhed that it is safs to 4o so, A
second explosion at least as disastrous as the firet may result in e
mine if explosive gas is present, which ¢an be saused by an elaéetrie

are when the sxplosion eres is entered by rescusnp:.

The writers are not unmingful of the &ifficult and costly
eonditions met with in ths Oarbonade mine, znd of the desire and sarm-
st éfforts mede by the mansgement to makes the mine'as safe as possible.
This report is made with & sincere desire to sasist in this
effort, and the writers wish to thank Mr. K., Di Moore, Vice~President;
Mr, 3. 4. Wilson, Manager of Minesj Mr., R. W. Smith, Chief Mining Engineer;
Mr. Robert Simpson, Superintendent} and ell locnl opersting offieials,

for their mssistance and cooperation in this investlgation,



ATPERDIX

USE OF BARKICADAS, RINZ RESCUL APPARATUS, GAD XASKS AMD BELF HESCUERS,

In the discussion of waye and msane -of preventing explosions,
there is slways the vital question of "what" or “what not %o de” in cuse
they happen. Fortunstely, disssters do not osewr with the same rreqm'
ey a8 accidents when the latter is used in its more gemeral terms, and
the sase things do not apply a2 when we discuss “iociGent Prevention®
and "First xid", 4n their ganeml_baamev.

At the Carbonado mine the men sre 100 per cent tralned is
First ald, and as part of the training in $hie work, more or less dis-
cussion was gﬁren to thinge that properly belong %o thé sourge in aine
resoue, The writers believe, however, thad In $reining s group of men
i1a and about » mins on the ccoperastive first-ald plag, no het_ter OppOre
tunity could be afforded for dissussing accident pmwezitizm;, whareby
tha total groun san be reached. The gosl degired is to orgate a staute
of mind toward accident prevention on the part of 100 per ceat of the
men, and & shory time spent in aiseua-aihg barricades, gas magks, self
rescoers, and mine resous equipnent is time well spent, znd is bound
to leave soms impressions that will lead to safety mindednass, inr ouse
of & ming fire or sxplosion.

Some very excellent work bas beea done 1n ths past ab this
rine by the mine rescue =men,and on Shis particuldr oecczsion this was
repested,
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#antion has been smnde of the $imely action of wn. Hatags
and Harvey 3iber, firas bosses, whereby 16 men possibly were saved, by
tarricading themsgelves q&iokly and methodicélly. Sech acts do not al-
ways cose to the attention of those outside of the group at the mine,
and the writers desire to inslude this meritorious incident ss showing
what oan and should be dons st such times,

¥hen the explosion ocourred, referring to the map of the
mine, a group of 14 men wore employed in the Morgan Seam, and £ men in
Heo. 4 Gangwsy, under ¥m. Hataya, fire bosa; & group of 14 men was em-
rvloyed in ¥est 8 under Harvey Hider, fire boss.

4 rush of wind warned them that sometning had happened, and
each fire boss hurriedly got his group together, spd started out to in-
vestigate.

HMatayu and his group met tha smoke snd fumes entering the
#o. 4 intake, but owing to the fast thet the nir was short circuited
by a door being opened near the slope bottom, the alr cuwrrent wse not
moving repidly., Hateys immediately retreated with his men through
the rock tumnel oonnesting No. 4 and Horgan sesms, and erected two
canva® barricades ss shown. while his men were tightening up the harri-
endes, Hataya went up into the counter or return alrwsy, which contain-
sd the freshest uir in his seoction. He went cut slongz the counter %o
o« 17 Chuts on Ho. & Seam, and short-circuitsd the alr at this point,

whish lef% the barricades uwmwolested by the outsids air. Uomprossed
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air was avallable i€ it had been necessary. Matays snd his men were
safe, and could observe the cireulation of the air evidenced by the
smoke from the Counter side. Barricudes were $o e placed in the
Counter.

In the meantima Hiber and his men reached the Junetion of
the malpn tunnel, and observed the wall of smoke a short distancs inby,
&8 it had not reached the west 8 splis. Hiver found the asmoks too
thick to enter and realised that somsthing had happened, either ih
¥opgan Ko, 4, or tﬁé Douty sections. He alse reslised that thoe sir
wus short eirouited somevhere outside of the polat vhere he was looat.-
od., He procgeded in the fresh alr to 1nveat1§ate, and found the door
betwoen the main intake end return at the slope bottom had been blown
opsn. He closed this, which restored the veatilation in Horgun and
0, 4. Owing to the air being short-cirouited by Hatays ot Ho. 17
Chute of Hos 4 Sesm, this sres quickly cleared up, Hibsr proceeded
withtthe air and Joined Hatays.

S9lf rescuers have boen mentionad in this report, aml 1t is
not an impoasibvle thing that some of the men may have saved themselvasv
fn the Douty, 1f they had possessed and used them;

The use of self.rascier® and gus masks is limited, however,
slthough thaey have'many spplications. In disasters they may be im-
prudently used., ‘The mon in the Douty hud no show to barricade thessslves,

but the men in Zorgan did, wnd they setsd sensibly.
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Ths presence of conziderable ¢cke on the gangway, with com-
paratively 1ittle violence, indicstes that dust was a vary important
-factor, That consideradle pmoke and toxlc gases resuljed there is wo
doubt. The men cutslde of the explosion area could not pme%ra.ﬁo 1%,
Erxperiments performed after s nmine explosion, dlassed as a duat explos.
fon, in the experimental mine of the Burean of Nines, indicates that
8 per cen’d of CD resulte immedietely after a dust explosion, snd this
1s many times more than the amount that csn be safely handled by any
type of gas mask or self rescuer, Hvidente pointe strongly to the fact
thet sone of the men made cenziderak;e¢h¢adiay. but 1t wee insignifiosat
whan ocopared %o a sltuntion where a mine wuld be involved. If It
seuld be asgumed that the 00 convent wars not in excess of 1 30 2 par‘
camt, some of the men might have cffected their escape in this wnusual
situstion, but 1t is move likely that the (O content was in excess of
thst for which such spparatus is designed.

The danger 1n using self rescuers and gae wasks llss in going
from & place of safety, such an a barriuaﬁeé sone, into one of dsngep,
Ro one 1s ever sure that an atmosphere may nét ke encountered that does
not contain CU in excess of that which can be handled by this equipment.or am
WITH TEMPERATYRE Tao _HIGH To BE BReaTHED SAFELy.

For this resson men barricaded in good air should pever proceed from
thelr placs of safety, until they aré ressonably surs that this can be

aafaly dcone.



The 1imitationz of such equipment cannct be too fully stressed.
Barricades have saved many lives, awl nothing can tske their place, Self
rescusrs would be an ald in s zone gotiing bad, and & possible 1life pre-
server vhere a barricade could not be erected, but barricades Should be
stressed first, last, ami all the time. |

The erection of barricades again brinmgs to mind the desirability
of having doors hung In rock tunnels and counters, or in opeaings through
blind pillars, whereby sactions of the mine could be guickly and effective-
ly sealed off, vahmzld the oscasion arise, sg 1t 414 in this instance.

REPORT OF CHIEF MINE INSPECTOR

"HEPORE OF FAXAL ACCIDEHETS
PADIFIC CUASY? COAL COMPARY - CARBONADG MINE

APRIL 18, 1830,

Kufg . AGE UEPERDEATS . OQUUPARION 2aTI0ZALIYY
Syleastoer Barker 34 Married Wife-2 Chil Hiner smericmm
John L. Bates = 31 g " n

John £. Flood 54 w "4 H o i

Ray Glackin 36 " L 3 " » "

¥n. Kennedy 25 sBisgle - * Seotch
Ri-&, Legge 32 Harried wife'l Child " tmsriosn
m. B.MeHurphy 28 o A S HEotorman -

L. B O'Real 45 ¥ v 5 Childrea Hiner "

John G'Leary 52 " g o« " "
Alfred Parkin 28 i » 3 * " "
Victor Pete 31 * = 1 Child - "*

- ™hos. J. Shackley 30 s5ingle - - i Eaglieh
Dovid J. Hughes 48 Harried #ife 1 Child Foreman Welsh
Yme Hotoon 42 * “ 2 Children Hiper Finnish
Martin Sheridsa 46 " w1 ohild ” Iirish
Ed #ali 43 wWidower - ~ 1 " " Finaieh
Phillip Pleis 28 Sinxle  ~ v - w = - Ltgder imerican

were killed By sn explosion of coul dust or gas or both combined, coour-

ring a% 5:30 p. m., on dabe already noted in ths Bouty Sewms of above mine.
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"*mm is practically a new operstion recently reuched by a tunnel
exteonding from the mderlé.ym Morgan and No. 4 seams and the gungwaye
driven sbout 350 feet on either side from the rook tunnel, The counter
gangway parallels the main gangway sund 19 looated up the pitch sbout 50
feat snd acts as the return air course, the main gangway deing the intske,
and the ailr aeurrent is aplit at the north and eouth fork, ventilating each
side separately.

“fhere sre five chutes driven on emch side. All five on the
north eide were holed through t6 the counter, shile on the south side
the Fo. § chute was deling holed and within fifteen feet of tapping the
sounter. Two shifts, one in the morning followed By one in the aﬁomcﬁ,
comprigsed of a foreman, two miners in each chute, two in each gangway,
two in each comnter gangway, & loader and motorman, constituted %he wopk-
ing forge of the section, all of whom perished leaving ho poaitive clue
48 to the origin und actual canse of the tragedy, and all conclusions
must of necessity be dednctions from the effect left in the ruins and
path of the destructive dlast, |

_ "iguisted in our investigation by the most eminent coal min-
ing men of the State, after due deliderations we were brought to the con-
clusion that the origin of the explosion was in ¥o. 8 chute of the south
gangway and the cause as firing $wo coal shois in the face of thet chute.
"a”ridéme nag awmielueively estsblished the faot that no shots were fired

except in that chuts in this section of the mine at the time of tha
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eatastrophe, Furthermore, the men's bodies found after the eoxplosion fn
ths vicinity of Eo. 5 chute were ail burned seversly, whils thoes in the
piteh and on the north side of the mine did not show but little i€ any
sige of scorching and undoudbtedly were kSllad by "after dump” and the
concussion of the blask.

"he préoﬂee in this seam {» to mine by pick work to the depth
of six feet or morc the entirs width of the chute, eight feet, and me
shooting s permitted in the undercut, The under-gutting is done in the
niddle of the seam and the top 18 permitted to be blasted down, or thas
Yotiom shot up 1f nsed ba,

“fhe morning shift had under-cut about eight feet but had not
drilled the top holes for the reason that the air lines had brokea dowm
during the afternoon, not enabling them to do so. %hen the afterncon
shift came to work, the pipe lines had been repsired and drilling conld
be undertukcen, so sbout the first thing to be dome was %o put In the shot
holes. Appsrently twe rib heles, each about six feet deep, wore drilled -
thars was no gridmee of o center holelwhieh iz sometimes neceszsry on
aceount of the thicknessz and hardness of the top conl in nlaces. Permiss.
1vle pomder and slectric detonators are used in this gsectlion and the prac-
tice is for the foreman, fire boss, or shot lighter o examine for gas
befors the holes are charged or tamped, and if no gas is detected, the
minars'are allowved to charge the hole or heles, as the csse may be, with
explosives, and again tha official prezent examines the place for gus, end

if no gas i3 found, progeeds %o connect the electric blzsting lines and
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parsonally throws in the firing switeh.

*the firing switch was located a little distance fnside of
Ho. & chute and Hughes evidently following this practice threw in the
switeh, as his body with five more of the miners was laylng at the im..
nediate locality of the firing switch. Delay éloe-trlc detonators were
wsed, and vhen Hughes, foreman in charge, threw in the switch the in-
forval between the explogsicns was several seconds, snd as the charge
of powder in the firet hole going off was greatly in excess of what was
required, pulverized the ¢oal into dust, scharging the atmosphere with an
element capable of the havos and destruction wrought even hud thers
been no gas present., It fs not conceivable that Hughes falled to ex-
amine for gae before either charging or firing the holes az sll testl.
mm& of the witnesseés exaunined declarsd him to be g most thoroughly
careful foreman partisularly in the manunsr of gaz and the handling of

explogives.

rpfter the bodies of the unfortunate victims had been removed
from the mine, 2 pardy cmesieting of the Hine Safety Committee, mine
officials, representative of the U, 5. Bursau of ¥ines, and Stale mine
inspectors entered the mine and made a thorough examination of the en-‘
tire section effacted. Afber returning to the swface, & lerge number
of witnesses, who had any knowledge of conditions ard practices follow-
ed in the operation of the mine, were called to testify. Again on the
Puesday following, a number of the most prominent mining men in the State
and the ohief mine inspector of British Colusbia mde a minnte inspection
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of the affected part of the mine, and after retwrning to the surface
held s meeting in the mine office. Ssch was callsd on to express his
personal opinfon as to the origin and ceuse of the explosion, and to
give wugeestiong as %o praventative meagures that might be taken %o
avold a recurrence of such tragedies in our mfnes. BZach responded
sheerfully and the consensus of opinfon was that the explosion origin-
abed in Ho. § chute on the south side and was caused by %oo heavy a
caarge of powder in the first heole going off and oreating a dusty atmos.
phere, vhile possidly ; saall quantity of gae liberated by the first
shot added the c¢lement nessssary to the propagation of combined gas and

the
coal dust explosion, when the sscond shot went off, eapadble of /havoe

wrought In the destruction of lire and property in its path.

"éh:gges‘tiena were offeraa as means of minimiging such occusrences
by rosck duating, uﬁd the elimination of bYlasting, exvept one shot ot & time,
and the working place examined for gas after each dlast before Lgxzifing
the second chargs. 211 such constructive suggestiona were wolcomed by
the officiale of the company, and the meeting was informsd that instruc-
tionz had alresdy been giveh in the makter of blasting conforming with
the suggestions offered, andl that reck dusting had been under considera~
tion by the officisle ofvthe company for some time in thelr Hew Black
Diamond dine, and plans formulated for carrying water lines up each shule

in the Douty sgum of the Carbonado Hine for the purpose of floating the
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soal down each shute for the reason that the sesn is not ateep sng_ngh to
carry the coal down on sheet iren, ard if not sufficient soteture wes
thus dissipated in the workinge to render the dust inert, the Douty seaem
would also be renk.d‘.usted.

The lesson - ETERUAL VIGTLAXCE.
SEATRLE, FASHIRGTOY | DIPLETMERT OF LABOR AND INDUSPRIES
April 18, 1930 BIVISION OF RINIEG SAPEPY

By Wn. R« Heese, Uhlef #ine Inspector
Geo. T. ¥Wake, Deputy Hine Inspector.”

OTHER DANGERS AFTER EXPLOSIONS

At the time of the investigation it was revealed that cae of
the vooater fane was gtill ruaning, although turned upside down. il®o
that one of the rescuers received a zlight shock by touching a fallen
wire.

Thig instance brings to mind the exireme dumager from a mecond
explosion dua to an elsctriocal 151111;1&:1. In this particular instance,
because the power was not cut out of the section in thie gussy srea, in-
terrupted ventilation and large Guantity of fine dry dust presemt, a short
cirenit causing an electric arc, would he exceedingly dsngerous. |

Section line-switches should be provided, znd at the time of a
dizaster, ths current should be cut off the mine, until it iz definitely

ascertained that all slectricity is cut out of the affected district.



In any gassy mine thers are dangers from storage battery loco-
motives in an explosion arsa., Unbil it can be definitaly ascersained
that there are no fires or "shorte™, there iz extreme dunger due to elec-
trical ignitions,

Supervisors should be instructed as to the dangers from eles-

trical ignitions which are causing the majority of our mins explosions,

DISOUSSIOR OF DRORASED MEN TH AFFECTED ZOWE

It has been stated that the men killed in the Douty had no
chence to barricade themselves, and some may possibly have saved them-
selves if the mals compressed air pipe had not broken or had thay been
provided with self-rescuers.

This is supported by the positions and conditiuns of the
bodles. B8ix of the men ware burned snd shocked; two wers shocked; and
nine unmistakably dled from asphyxiation.

A study of the mep showilng the location of the bodias‘showa
that aix of the men wsre on the gangway traversed by flames at the time
of the explogion., Thess were 1 to 5; incluaive, on the south side, and
the wmotorasn (Hekdurphy. ¥o. 13) sn tha north side. %hese men had no

chanee snld were Instantly killed,
The two minere, Kos. 6 sznd 7, Bates and O*Leary, were working
gt the fage of Ho. 2 Chute South, whers they ware found badly shocked

and asphyxisted, but not burned,
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It has Yeen meantioned that extreme force was evident in the
aain rock tunnel. The positions =sd conditions of the fowr men found
here, a8 well as all others on the Horﬁh side, except MoHurphy, indi-
cate strongly that these men reachad these pogitions after the explos-
fon. |

Bo. 8, P. Fleis, was.employed as & losder %o help Hslurphy,
Ho. 15, Ho. 5. %m, Fennedy, wae a minsr pariner of Shaskley, Ho. 17,
who worked in the fane of the FHorth Comnter.

The faot that the mine car at No. 2 Chute was empty, that No.
& Chute Yorth contained cosl, leads %o the dellef that Fleis, No. 8,
had gone to ase sbout loading the goal out of No. 5 Chubte Horth, and at
the time of the explosion was eagsged with Kennedy, %o. 9, in busking
the coul down Ho. b Chute. These .tw mon were not burned or shocked,
and showed evidence of rumning strenuously. If, prior %o ths explusion,
shey had bean in the position shere thelir bodies were found, they would
heve been in the direct path of the explosion, and their bodies would
have been hurled oitbhy, as were the timbers a short distance from where
those men were found.

when the roscuers encountered Xennedy, ho. 3, the first man
they found, they proceeded togie him artifieisl rcsﬁir&tim. but re-
ceived nc responseé. An hour had elapged betwesn the time he was found
and when the explosion oscurred,

Na. 10, 0'Neal, and No. 11, Flood, were working at the face

of the Forth gangway. Ho viclence or flsme 1s evident at the face.
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A beoard scross the ¢op of a oar standing ot the fuce snd some
lagging léaning against tﬁe car were unmolested, and Indicats tho men ware
placing lageing sbove & 26t ut the face when the explosicn occurred. They
showed no signs of violance or burneg, their bodies wers in conkast with
eagh other. There can hardly be any doub%, Jjudging {rom the conditions
of the bodies, 13, smnd 1 to 5 ineluaive, which were burned, the evidence
of flams all around ‘them, snd the fact that they were in the direct path
of the main forde; that these twe men made thalr way from the face of the
north gangway %o the point vhere their bodins were fouwnd.

No. 12, Hatson, and Bo. 14, ¥all, were working as miners at
the fade of Ho. ¥ Chute North. Their tools snd conditions of the face
indicetes they were here at the tipe of the explosion. They wars nat
burned or shocked, and judging from the conditions of Ho. 13, who wue
‘badly burned, these men made their way from their working place to the
pointe where their bodiss wore found. |

No. 13, Hatiurphy (motorman) wag the most seversly burned and
broken. The top of his huvlage motor waz standing along side of the
locamotive, and §t is thooght he was looking at the motor, probebly oil-
ing or greasing same. His pariner, Ho. 8, Fleis, was certainly not:
with him when the dizaster oscurred. Hoelurphy was killed instantly.

No. 15, Barker, and ¥o. 16, Clackin, were working at the face

of Ko. 2 Chuts Horth, when the explosion cocurred, as evidenced by their
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tools and eondition of the face. They ware not burmed or ghocked, and
in all probability ware making their escape when overcoma.

Fo. 17, Shackley, was working at the face ‘nf the FKorth counter.
He was found lying face downt, his fmoe covered over 'Awith his hands, and
lying with his head toward the face. He may have triad Yo escape and
decided to return ﬁ the faée and use the ccmpressed air as the hose valve
wag open. He disd purely from asphyxigtim.

It was deoidedly wafortunate that the sain compressed air line
was broken. If 1t had act bean, there iz hardly any doubt that some of

the men could have saved themselves if they had used it.



DISCUSSION OF EXPLOSIVES USED

June 11, 1930.

Pacific Coast Cosl Co,
Carbonade, Wash.
Deapy Sirs:

On April 17, 1930, the buresu, through a representative,
procured on 1ts ¢wn initiative, & sample of Coalite 6. L, F,,
sanufactured by the Glant Powder Company, Giant, Calif., from s
1ot found in the Carbonade Mine of the Pacifie Goast Soal Co.,
at Carbonade, Vask., in the section where the explosion occurred,
in order to determine whether or not the ssmple met the safely
requirements prescribed for permissible explosives.

The sample was dencminated D-4627 by the Bureawn, and it is
presumed 1% is from the same lot as that found in the magasine,
namely, ¥o. 5 - 652,

There was repeated upon this sample e limited number of the
gallery tests which this explosive passed when 1% was placed on
the permissidle list, and this sample has, within the limits of
tolerance, passed all of these tests made upon 1L,

Yours faithfully,

cc Giant Powder Co.
Giant, Calif,

Ltlas Powder Co., 65

wilmm' %1 L



